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Message from the 
Executive Director 


It is my pleasure to present the TDC Annual Review, summariz- 

ing the activities and accomplishments of Transport Canada’s 
Transportation Development Centre (TDC) for the fiscal year 
ended 31 March 2006. 

Innovation is key to Transport Canada’s strategic objective of 
maintaining a competitive and productive transportation system 
that is safe and secure and environmentally responsible. Research 
and development supporting innovation continues to be central to 
Transport Canada’s vision of a sustainable transportation system. 

Over the past year, Transport Canada undertook a review of its 
approach to R&D, including TDC, and developed a strategic plan to 
ensure that R&D becomes more closely aligned with the needs of the 
transportation sector and the government’s vision of an economy 
that is competitive on the world stage. The review included examin- 
ing how Transport Canada governs its R&D activity, as well as its 
relations with external partners and other government departments. 

As a result of this review, this was a transition year for TDC. 
Research activities centred around a variety of strategic priorities, 
including developing advanced safety and security technologies, 
enhancing intermodal integration, better managing congestion, 
improving system data monitoring, protecting the environment, 
achieving a sustainable transportation system, enhancing human 
performance, and improving accessibility. 

Through TDC, Transport Canada is helping make the trans- 
portation sector stronger, more resilient, adaptable, and responsive 


to changing demands and pressures. 


André Lapointe 
EXECUTIVE DIRECTOR 
STRATEGIC POLICY, RESEARCH AND DEVELOPMENT 
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s Transport Canada’s centre of expertise for technology 
À. and development, TDC manages a multimodal 
R&D program in support of the department’s strategic goal of 
| maintaining a _ competitive and productive ae a 


_ that is safe, secure, and environmentally responsible. 


Based in Montreal, the organization’s ei team of 


engineers, ergonomists, and planners works with stakeholders in : 


the public and private sectors to develop projects aimed at meeting 
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| innovation. 


Working for innovation in 
transportation 

The research program covers all trans- 
portation modes and all stages of the 


innovation cycle, from concept defini- 


| tion to demonstration and deploy- 


ment. Priorities are established by a | 


senior-level departmental committee 


and projects are contracted out to | 


agencies best qualified for the task, 
from manufacturers and operators to 


research organizations and universities. 


| Working closely with contractors, 


| TDC professional staff manage the 


technical aspects of each project, con- 


trol finances, and evaluate progress. 


| of the program — technical data and 


research reports, equipment designs, 
laboratory hardware, computer soft- 


ware, and prototype transportation 


| systems — find application in the 


Canadian transportation network. 


By acting as a catalyst between gov- 


Canada’s evolving transportation needs through technological © 


| They ensure that the end products | 


| ernment, industry, academia and other | 


domestic and international stakeholders, 
TDC helps Transport Canada foster 
research partnerships to increase the 
efficiency and competitiveness of 
Canada’s transportation sector. Through 
international agreements, TDC partic- 
ipates in major cooperative ventures 
and scientific exchanges with research 
groups in the United States, Europe, 
and Pacific Rim countries. 

TDC also plays a coordinating role 
through its Research Policy and 
Coordination office in Ottawa, repre- 
senting the department on national 
science and technology initiatives such 
as Federal Partners in Technology 
Transfer and Canada’s National Climate 
Change Process. The Ottawa office 
also manages departmental participa- 
tion in the federal Program of Energy 


Research and Development. 


Program Funding 

Special programs augment depart- 

mental funding. In 2005-06 they 

included: 

e the federal Program of Energy 
Research and Development, admi- 
nistered by the interdepartmental 
Panel on Energy Research and 
Development and chaired by Natural 
Resources Canada 

e the Canada—U.S. Bilateral Agree- 
ment on Cooperative R&D Con- 


cerning Counterterrorism 


Joint and cost-shared initiatives with 
other departmental and federal organ- 


izations, provinces, municipalities, and 


industry provide another source of 


funding. In 2005—06, financial support 
also came from the U.S. Federal 
Aviation Administration and Federal 


Motor Carrier Safety Administration. 


The Financial Overview on page 22 


provides a detailed breakdown of 


TDC’s funding and funding sources 


for 2005—06. 
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Airport gas emission tool 

À software tool was developed 
that can help airlines and airports 
calculate the effect of changes in 
procedures for aircraft movements. 
on fuel consumption and emissions 
at airports. The tool examines — 
factors such as number of aircraft 
movements and aircraft types, 
phases of flight, and how changes 
in procedure affect flight time or 
time on the ground, using standard 
jet engine emission data. The — | 
International Air Transport Associa- 
tion introduced the tool in training 
courses on fuel efficiency and. . 
conservation throughout the world. 


SAS Group 


Electric vehicle development conventional power trains are at their | 


| Work began on a project to develop a | least efficient. The study also found that | 


lightweight urban parcel delivery vehicle | a parallel hybrid system for this configu- 


that features a composite material 
monocoque low-floor body and a zero- 
emission electric drive system. The long- 
term goal of this research is to produce 
a vehicle that is 36 percent lighter than 
an equivalent, conventional vehicle, 
equipped with an electric drive with a 
range of 120 km and an energy 
efficiency close to 90 percent better 
than a conventional delivery vehicle. 
A study of the feasibility of using a 
hybrid electric power train in an urban 
garbage truck concluded that the idea 
offers the potential of significant energy 
savings over conventional diesel engines. 
This is largely because of the truck’s fre- 


quent stop-and-start duty cycle where 


ration offers improvements in efficiency | 
comparable to a series system at much 


lower cost. 


Marine emissions 

Work on marine emissions concentrated 
on developing a shipboard NOx sensor 
for continuous monitoring. The current 


phase of the project consists of designing 


and building a gas sampling and condi- 


| tioning rack which will be used to con- | 


| duct field and laboratory testing of select- | 


| ed sensor technologies. Regulations 


| developed by the U.N.’s International 


| new diesel engines, which will require | 


Maritime Organization place a limit on 


oxides of nitrogen (NOx) emissions from | 


shipowners to monitor emissions to 


| ensure that they conform. 


| better understanding how water injec- | 


| made recommendations about which | 


variations of water injection systems | 


A study was also completed aimed at | 


tion works to reduce NOx emissions 


from diesel engines. The researchers also 


were better suited to retrofitting or 


incorporation into new engine designs. 


Another study was begun to deter- | 


mine the marine contribution to the 


overall emissions inventory within the 


East Coast/Great Lakes geographic 


region. The work includes character- | 
| izing vessel activity, assigning activity 


| within specific regions, and applying | 


appropriate emissions factors to calcu- 


late the total quantity of emissions | 


attributable to ships. This study will 


assist in planning and prioritizing 


| actions to reduce marine vessel emis- 


sions and provide a baseline against 


which reductions can be judged. 


Segway evaluation 

Researchers completed an in- 
service evaluation of the Segway 
personal mobility device that 
involved 143 users in three cities 
in Quebec who used the device 
for their daily travel for a week 
over a period of three months. 
It was the second phase of a 
project that began with a 
detailed technical and ergonomic 
analysis. The study recommended 
that Seqways be permitted to 
circulate on pedestrian walkways. 
The researchers found that while 
some pedestrians felt somewhat 
insecure sharing the sidewalk 
with the machines, this was more 
likely due to unfamiliarity with 
them rather than to actual issues 
of safety. 


Terminal appointment system 


Researchers examined whether green- 


house gas emissions at Canadian ports 


| could be reduced through using an 


appointment system for more efficient 


terminal and gate management. 


Improved truck flows in and out of | 


| ports and terminals could reduce wait- 


ing and engine idling times. The study 


| examined existing systems in Canada 


| and the U.S. and made recommenda- 


tions for a strategy for widespread 


implementation. 
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_were developed for the walls and 


Energy and Environment 


Lightweight refrigeration trailer _ 

A new project began workto 
develop a trailer using advanced 
composite materials to reduce - 
overall weight by 10 percent 
while increasing thermal efficiency 
by 10 percent. Researchers deter- 
mined that greater energy 


"greenhouse gas benefits were to 


be found in improving the trailer’s . 
thermal efficiency than in reduc- 
ing its weight. Design concepts 


floor, and material testing was 
begun. Lighter refrigerati h 
trailers would allow companies 

to increase payloads, lower fuel — 
consumption, and decrease 
greenhouse gas emissions. 


Rail system efficiency 


Testing was completed of an innova- 


tive steered frame freight car truck 


that in experimental tests outper- 


formed all other high-performance | | 
trucks available on the market. The | Bus technology | 
steering mechanism promises lower | Work began on a project to assess the | 
rolling resistance, superior curving | feasibility of using a central tire pres- 
performance, and reduced wear on | sure control system to improve the ride 
wheels and rails. Norfolk Southern | of urban transit buses. Earlier research 
Railway expressed an interest in the | suggested that being able to adjust tire 


truck to eventually replace its coal car | pressure as a function of the load could 


fleet over the next 10 years. Two proto- 
type cars were provided to the compa- 
ny and testing was conducted over the 


summer of 2005. 


improve the ride performance while 
reducing wear and tear on roads. The 
project includes installing a commer- 
cially available tire pressure control 
system on a bus and collecting data 
over a one-week trial over various road 


conditions and passenger loads. 


Intelligent Transportation Systems 


ITS R&D Plan for Canada 
TDC is responsible for technical man- 
agement of research projects on behalf 
or “Transport ‘Canadas 11s: Office 
under the ITS R&D Plan for Canada, 
which is aimed at stimulating the 
development and deployment of intel- 
ligent transportation systems in 
Canada. The program is composed of 
R&D contracts, contribution agree- 
ments, and federal/provincial/territori- 
al bilateral agreements. Many of the 
R&D contracts were completed or 
neared completion in 2005-06. 

One project developed new transit 
signal priority algorithms. These algo- 
rithms use rules based on real-time 


load, 


schedule adherence, and real-time bus 


traffic conditions, passenger 


positions to modify the timing of 


traffic signals at intersections down- 


stream of an approaching transit vehi- 
cle to allow better progression along a 
transit corridor. Several Ontario traffic 
and transit agencies provided input on 
a variety of issues including practical 
needs, design issues, performance 
measures, and challenges in develop- 


ing effective systems. 


Bus location and 
communication system 
Work was completed on the 
development and testing of an 
advanced communication and 
location system with onboard 
capability of calculating whether 
the bus is on schedule. The © 
prototype system, installed on 
10 Winnipeg Transit buses, was 
based on an automated passenger 
counting system already fitted 
that includes an onboard 
computer and a GPS receiver. 
Winnipeg Transit plans to equip 
its entire 535-bus fleet with the 
system, which will provide the 
basis for improved operations 
and a variety of enhanced 
customer services. 


Another project explored practical 
issues related to setting up a data bro- 


kerage and clearinghouse system to 


i 


improve the security and efficiency of | 


| commercial vehicle operations. Data 


collected throughout the system can 
detail when a container was loaded, 
weight, truck movements, or activities 
of the driver. The clearing house con- 
cept allows users access while leaving 


ownership and control over access in 


NUN 
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- developed in coopera- 


Advanced traveller 
information system 
Design work was com- 
pleted and work was set 
to begin on the func- 
tioning prototype of a 
regional advanced trav- 
eller information system 
(ATIS). The system, 


tion with the Greater 
Vancouver Transit Authority, also 
known as TransLink, will collect 
information such as travel condi- 
tions, schedules, delays, etc., 
for various modes including road, 
public transit, air, rail, ferry, and 
border crossings. It will provide 
travellers with up-to-date, accu- 
rate, and complete information 
about their transportation options. 


| the hands of the data owners. The | 


| researchers created a small demonstra- 
| tion system to show the functionality 
| of the clearinghouse. 


Work was also completed on a 


| project to create a traffic system spatial | 


| infrastructure, to integrate data already 


| available through geographic informa- | 
| tion systems (GIS), Internet Protocol (IP) | 


| and Geography Markup Language | 


| (GML)-based 
| intelligent transportation systems. In 
| this project, the Internet was used for 
| the traffic management and traveller 


| information system infrastructure, 


| which significantly reduces the cost | 


of the system. The project combined 


| static road data, real time loop detector | 


communications to | 


data, traffic models, and variable mes- | 


| sage signs in a simple traffic scenario | 


and implemented many of the basic | 


| components using emerging standards | 
| from the Open Geospatial Consor- | 
| tium. The researchers found that an | 


| open standard solution is capable of | 


supporting dynamic traffic sensor | 
le) | 


| information. 


An intelligent sign management | 
system for advanced traffic manage- | 
ment systems was developed and suc- | 


cessfully tested, and is now part of a 


| base traffic management system being | 
| marketed world wide. Traffic man- | 
| agement systems in many urban cen- 


| tres use changeable message signs to | 


alert drivers to changes in traffic flow, | 


road closures, accidents, etc. However, 


most rely on an operator to manually 


select a message based on a series of 


predetermined scenarios. The system | 


developed in this project is able to 


automatically evaluate traffic condi- 


| tions and determine the appropriate 


message for each sign. 

Several contribution agreements 
under the ITS R&D Plan for Canada 
were also completed or neared comple- 
tion in 2005-06. One project developed 


an OPC communications driver for 


|: ITS equipment. Traffic management 


centres in large cities typically interface 
with a wide variety of field equipment, 
such as dynamic message signs, traffic 
light controllers, and surveillance cam- 
eras. To integrate equipment from dif- 
ferent manufacturers, communication 
National 


standards known as the 


Transportation Communications for 
ITC Protocol (NITCIP). have: been 
developed. However, some commer- 
cially available control systems use 
another protocol that has been stan- 
dardized using an interface known as 
OPC. This project developed a server 
that would allow OPC-compliant 
equipment to be integrated into a 
NTCIP-compliant traffic manage- 
ment system. The driver has already 
been used successfully in Canada and 
the US. 

Another project studied using 
video weigh-in-motion (WIM) tech- 
nology in an urban environment. 
WIM systems allow trucks to be 
weighed at highway speeds with little 


or no interruption to traffic. Two sys- | 


Total monitoring station 

Three remote, wireless monitor- 
_ing stations were installed along — 
 aruralhighway in Ontarioina | 
… proof-of-concept project to | 
d monstrate that next generation | 
_ personal communication service 
_(PCS) data networks (1xRTT) can 
ed for fast deployment of 
ITS in rural areas. The monitoring 
_ stations automatically generate 
alerts to close or re-open the 
during severe winter weather | 
ased on visibility, traffic, camera 
mages, and conditions at the 
adjacent stations. Data is 
collected and can be accessed 
by authorized users over the 


tems were installed in Saskatoon with | 
enhanced reporting features and the | 
capacity to read licence plates. The | 
study examined whether WIM can be | 
used to improve enforcement of | 


commercial vehicle weight restrictions 


in urban areas. 
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Fatigue management for motor carriers 

Planning was completed for the opera- 
tional phase of a program to develop a 
comprehensive, integrated fatique man- 
agement program (FMP) for the North 
American commercial motor carrier 
industry. This phase involves volunteer 
motor carriers in Alberta, Quebec and 
the U.S. The project, conducted under 

a Canada-US. joint research agreement, 
has developed a prototype FMP that 
combines a variety of company-wide 
approaches, including screening and 
treatment for relevant medical issues, 


> 

ss monitoring, awareness raising, and 

> 

1e guidelines for better management 

à practices. Based on the results of these 
5 trials, guidelines, manuals, and other 
Z oy : : ae 

Zz training materials will be finalized and 
. made available to the industry. 
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| Aviation fatigue risk management 


| Driver recovery periods 


| Planning was completed for the 


| empirical test phase of a project aimed 


at determining how much time com- 


| mercial drivers need to recover from | 
| various types of work shifts, particu- | 
| larly night schedules. This phase of | 
| work includes laboratory simulations | 
and monitoring drivers during their | 
| working hours. The project also | 
| includes a study of effective napping | 
| strategies that could be recommended | 
| for use industry-wide. This work is | 
being conducted under a Canada-US. | 


| Joint research agreement concerning 


commercial driver fatigue. 


| systems 


| Work to develop a fatigue risk man- | 


| agement toolbox for the aviation 


industry neared completion and plan- | 
ning began for the implementation | 
phase. The toolbox developed in this 
project includes pre-approved metho- | 
dologies, policy templates, training 
materials, and other tools that aircraft | 
operators and maintenance companies | 
can use to develop their own fatigue 
risk management systems (FRMS). | 


The implementation phase involves a 


| volunteer Canadian air carrier that 
| will use the tools with its pilots, main- 
| tenance engineers, and flight atten- 


| dants. The tools will be refined and | 


best practices developed. 


Air Safety | 


| Winter operations 


| Work in the ground icing program | 
| focussed on the performance of de/anti- | 
icing fluids. In conjunction with the | 
| FAA, researchers conducted endurance | 


| testing of new fluids and published the | 


| holdover time tables that are the refer- 


ence used around the world. Testing | 
| was also conducted of the first com- | 
mercially available Type III fluid. | 


Research aimed at expanding the scope | 


| and accuracy of the tables continued. 


Work began on research to better | 


| understand how precipitation can 


cause aircraft anti-icing fluid to fail an 


| aerodynamic acceptance test. Under | 


certain conditions, freezing precipita- 


| tion can prevent the fluid from flow- 


| ing off during takeoff, affecting the | 


aerodynamic performance of an air- 


craft’s wings. New, more aerodynamic 


| designs make aircraft more efficient, | 
but also make them more sensitive to | 


roughness created by frost or ice dur- | 


ing takeoff and landing. Researchers 


Ice detection 
À research project that compared the 
ability of ice sensors and humans to 


detect residual ice on aircraft surfaces 
found that people are not consistently 
_ able to see ice on a wing following 
. deicing, and that tactile examination 
_ remains the most reliable method. The | 
_ project, undertaken in cooperation 


with the U.S. Federal Aviation 


_ Administration (FAA), was the first to 
. quantify the results under controlled 


. conditions. The study also found that 
under certain conditions, ice sensors 
_ are more reliable than people. The 


results of this work are being studied 


_ by committees set up by both govern- : 
_ ments, and the development of an 
| updated international standard 

. through the Society for Automotive 


_ Engineers (SAE) is now underway. 


began by exploring under what condi- | 


| tions ice pellets can affect the fluid. | 
This involved collecting meteorological | 


| data as well as field tests, laboratory | 


tests, and tests using a National 


Research Council Canada Falcon jet to | 


establish whether the pellet-contami- 


takeoff. 


| nated fluid would come off during | f 


Gauge used for measuring water de 


| Aerodrome operations 
| Testing was conducted in North Bay, | 
| Ont., and at Quebec’s Mirabel airport 
| under a project aimed at better under- 
| standing aircraft braking performance 


| on wet runways. Testing has so far | 


found that braking coefficients on wet 
surfaces such as concrete or asphalt | 
were lower than previously assumed 
for a fully-modulated anti-skid braking 
system. The research involves testing | 


with aircraft and ground friction 


measuring vehicles. 
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Cargo container monitoring 
and tracking 
Work began on a project to eval- 
uate and test commercial off-the- 
shelf technologies for remote 
tracking and monitoring of ship- 
ping containers. The project is 
intended to determine whether 
this technology could be used to 
monitor shipments in real time to 
determine whether they have been 
diverted from their route, tampered 
with, whether the temperature or 
humidity inside the container 
changes, etc. The technology will 
be installed on several containers 
and moved through Canadian and 
U.S. intermodal freight systems. 
The project is part of a Canada-U.S. 
initiative to improve intermodal 
freight security. 
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Research continued into ways to 
improve security of the transportation 
system through technological innova- 
tion. In close collaboration with USS. 
security authorities, work progressed 
in the development of advanced, reli- 
able technologies for the detection of | 
explosives and other threats, the devel- 

| opment and evaluation of integrated | 
security systems, and the improvement 


| of human-machine interfaces. 


Marine Safety and Operations 


| As part of efforts to improve safety on | 


EER systems survey 


| offshore petroleum installations, a 


| tive, organizational, and technological | 
| initiatives that resulted in better train- | 


| ing, technical advances, and organiza- | 


study was conducted of improvements 


to the safety regime of offshore plat- | 
forms since the Royal Commission on | 


the Ocean Ranger Marine Disaster. The | 


Ocean Ranger sank in a storm off 
Newfoundland in 1982 killing all 84 
aboard. The study examined legisla- 


tional improvements. 


_ Advanced radar technology 

| In collaboration with the Canadian 
Coast Guard, work began on an 
ice hazard detection radar system, 
which combines a TDC-developed 
cross-polarized radar system with 
| a radar signal processor designed 
for small target detection. The 
advanced radar technology pro- 
gram is developing several inno- 
vative components that can be 
applied to common navigational 
| problems. The main development 
thrusts are ice navigation and 


are planned to demonstrate the 


| system for surveillance applica- 


tions. Several trials have 
demonstrated the technology's 


| Short sea shipping 


The market feasibility of a short sea 


| ping offers the possibility of reducing | 
| highway pollution and congestion | 


| from trucking, and increasing the effi- | 


| explored the business case and public 


| policy framework. 


search and rescue, although trials | 


container feeder service between the | à 
east coast of Canada and the Great | 
Lakes was examined under initiatives | Self-positioning system 
to increase the overall efficiency of the | 


transportation system. Short sea ship- | 


ciency and capacity of freight ship- | 
ments. Using the Halifax-Hamilton | 


route as a case study, this project | 


| the 


demonstrated that a self-positioning 


capability of detecting multi-year 
ice in a first year ice matrix, or 
small targets - such as a person 
in the water, a small life raft, or 
ice — in heavy clutter. 


Researchers developed and tested a 
prototype system designed to help cap- 
tains and pilots position ships in the St. 
Lawrence Seaway locks. Traditionally, 
visual observations and radio commu- | 
nications with lock operators are used 
to adjust the speed of the vessel to stop 
safely at the mooring position, which is 
key for the safety of both the vessel and 
lock This 


structure. project | 


| system based on a laser range-finder 


| could provide additional assistance, 


increasing the safety and efficiency of 


| the seaway system. 
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. lights could be used to enforce 


_ technical issues that need to be 


_ can be used effectively. 


Automated enforcement 
Researchers concluded that auto- 
mated enforcement equipment 
similar to that used at traffic 


stopping violations at highway- 
railway grade crossings. A pilot 
system was installed at a non- 
gated grade crossing equipped 
with flashing lights and bells in 
Alberta. Warning citations were 
issued for violations, and obser- 
vations were made before and 
after. The project also allowed — 
researchers to identify legal and 


addressed before such a system 


ilway grade crossing | and pedestrians at farm and private | 
safet crossings. The researchers are examin- 
I Werk Co oo Highway- | ing the level of risk of these contribut- | 
Railway Grade Crossing Research | ing factors and will identify potential | 
| Program in 2005-06 included a new | risk mitigation strategies applicable 
project to identify and provide a thor- | to each. 


ough understanding of factors that Researchers also began a detailed | 


contribute to collisions with vehicles | causal analysis of trespassing occurrences. 


The work includes identifying and 
evaluating potential countermeasures, 
including technological, educational 
and community-based initiatives, to 
determine their potential effectiveness 
in improving safety. 

Work was completed on a project 
to evaluate wayside horns as an alter- 
native to locomotive horns as a way to 


respond to noise concerns by residents. 


are! 


The project studied the safety effec- 
tiveness, noise reduction, and reliabili- 
ty of wayside horns at two locations in 
Saguenay, Que. — the only regular, in- 
service use of this technology in 
Canada. 

A prototype of a mathematical tool 
to help identify grade crossings with a 
higher risk of accidents has been devel- 


oped. Once completed, the decision 


Traffic-related electronic data 
strategy 

Pilot testing was underway in 
several jurisdictions in Alberta 
of police incident reporting soft- 
ware. The use of standard soft- 
ware that can collect accurate 
collision data from across the 
country would allow safety 
researchers to help design better 
safety programs. Police in 
Medicine Hat were testing the 
capacity of the system to capture 
accurate, on-scene data on 
collisions. In Calgary, police were 
testing the system’s ability to 
issue tickets for violations. 

The ability of the software to 
interface with existing Alberta 
government databases was also 
being evaluated. 


support model will also help evaluate 
possible countermeasures for each site. 

The Highway-Railway Grade 
Crossing Research Program is a com- 
ponent of Direction 2006, a coopera- 
tive undertaking sponsored by 
Transport Canada, major Canadian 
railways, and several provincial 
authorities aimed at reducing grade 


crossing and railway trespassing inci- 


dents by 50 percent by 2006. 
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Road and Rail Safety 


Railway Ground Hazard Research 
Program 

As part of an assessment of remote 
sensing techniques for mapping ground 
hazards, a survey of 14.5 km of CN 
track near Yale, B.C., was conducted 
using light detection and ranging 
(LIDAR), a technology that bounces 
laser pulses similar to radar. The sur- 
vey was conducted using an airborne 
laser terrain mapping system mounted 
on a twin-engine aircraft. The map- 
ping survey helped produce accurate 
elevation data, which was incorporat- 


ed into a digital elevation model. 


Another survey was also conducted 
in British Columbia, this time using 
ground penetrating radar. Survey 
equipment, which included GPS tech- 
nology for accurate location, was 
mounted on a high-rail vehicle and 
driven over sections of CP and CN 
track between Ashcroft, B.C., and 
Basque, B.C, 

The Railway Ground Hazard 
Research Program is a collaborative 
effort among industry, government, 
and academic researchers aimed at 
mapping, analyzing, forecasting, and 
mitigating natural hazards that affect 


railway safety. 


An in-service assessment of a track 
performance predictor model was ini- 
tiated to measure its effectiveness in 
identifying high-risk sites and in facil- 
itating field response to mitigate a 
problem. The model, developed in an 
earlier project, is intended to provide 
railways with a low-cost tool to help 
reduce the risk of train derailment. 
The system was installed on instru- 
mented CP and CN rail cars and the 
results will be compared with those 
obtained using current track fault 


detection methods. 
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Transport of Dangerous Goods 


Full-scale fire tests 

As part of ongoing work to 
detect defects in a tank car's 
thermal protection system and 
to determine whether it is likely 
to fail in the event of a fire, 
planning began for a series of 
fire tests on full-scale rail tank 
cars. Previous thermal modelling 
work involved fire tests on 1/3- 
scale models. Data collected from 
the fire tests will be used to 
validate an insulation defect 
analyser model developed in 
earlier phases of the work. 


| Tank car operating environment 
Improvements were made toa proto- | 


\| type instrument package designed to | 


help investigate the forces that rail 


tank cars experience in the railroad 


| operating environment. The forces 


involved in coupling and uncoupling 


| tank cars can stress various compo- | 


nents of the tank car, including the 
tank itself, which may result in frac- 


tures over the long term. The instru- 


| ment package, designed to monitor 


longitudinal and vertical coupler 


forces, will be fitted on two tank cars | 


that will be inserted into regular trains 


for further in-service testing. 


| Stationary dangerous goods cars 


Work began on a detailed review and 
analysis of train collisions and derail- 


ments involving stationary dangerous | 


goods railway cars in North America. 


| The study is intended to evaluate the | 


risk associated with stationary cars on 
sidings and make recommendations to | 
mitigate any associated risks. Current 
rules exist as recommended practices 


published by the Railway Association 


| of Canada. 


Accessibility 


For more information on 
TDC research, please 
| visit the Web site at 


| wwuw.tc.gc.caltdc/menu.htm 


Accessible crossing guidelines 
A project to update current 
national guidelines for the use 
and installation of accessible 
pedestrian signals at crosswalks 
was launched in cooperation with 
the Transportation Association of 
Canada (TAC). The current 
Canadian standard was adopted 
by TAC in 1991; however, new 
technologies as well as recent 
research by organizations such as 
the Canadian National Institute 
for the Blind have underscored 
the need for an update. The new 
national quidelines will be incor- 
porated into the TAC Manual of 
Uniform Traffic Control Devices 
for Canada. 
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n its role as a catalyst for innovation in the transportation industry, 
Le facilitates exchanges of information and expertise within 
the department and with industry. Professional staff monitor devel- 
opments of potential interest to the department; host international | 
delegations; initiate and participate in seminars, workshops and = 


conferences; and serve on national and international committees. 
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| TDC regularly organiz- 

es workshops and 

| meetings that draw 

participants from 

| around the country 

| and the world to share 
research results. 

In September 2005, 

Transport Canada and the US. 


Federal Motor Carrier Safety Admin- 


| istration sponsored the International 


Conference on Fatigue Management in 


| Transportation Operations that drew | 


nearly 200 participants to Seattle, 


| Washington. Speakers and delegates 


included representatives from all trans- 


portation sectors, industry, university 


research centres, and governments from 


a variety of countries including Canada, | 


the U.S., Australia, Sweden, and Jordan. 
TDC professional staff played key 
roles on the organizing and technical 


committees. 


| Grade Crossing Research 


| on CD-ROM. 


The Seventh Annual 
Workshop on Highway- 
Railway Grade Crossing 


Research, held in 


more than 120 participants 
for two days of meetings 
in Montreal. Sponsored by 
Direction 2006 and organized by 
TDC, the workshop drew representa- 
tives from governments, research insti- 
tutes, and rail carriers, suppliers, and 
associations in Canada, the US. 
Australia, South Africa and Germany. 
Participants were given an update on 


the Highway-Railway 


Program and a look at 
related research in several 


other countries. Pro- 


November 2005, drew | 


Highway-Railway 


—_ 


les passages à niveau 


ceedings were published 


Intellectual Property 

TDC acts as the department's advi- 
sor on intellectual property mat- 
ters, representing the department 
in the formulation of government- 
wide policies and providing infor- 
mation sessions and training. TDC 
provides advice and assistance in 
assessing, protecting, promoting, 
and commercializing IP; manages 
an intellectual property information 
system; tracks licensee obligations; 
and administers the Awards to 
Inventors Program. 


RESEARCH PROGRAM 


Third Railway 
Hazard Research Program 


Workshop, held in Edmon- 


| updates on the progress of various | 
research projects under the program as | 


| well other initiatives underway in | 


| Alberta and Ireland. 


TDC professional staff are involved | 
| in a broad range of international R&D 


| initiatives and the centre regularly plays | 


| an important supporting role. 


In May 2005 and again in October | 
2005, TDC hosted meetings of expert | 
| subcommittees and working groups of 


| the Society of Automotive Engineers | 


| G-12 Aircraft Ground Deicing Subcom- 


| mittee. These groups oversee testing of | 


new deicing fluids, develop and review 


| testing protocols, define new research | 


| areas, and develop standards related to | 


TDC was a partner in the 


Ground | 


ton in December 2005. More | 


| than 50 participants were provided | 


Communications 
The results of TDC’s research pro- 
gram are documented and made 
publicly available by the 
Communications Unit. Technical 
reports are available for down- 
load on TDC’s Web site, which 
also includes descriptions of proj- 
ects, summaries of results, TDC 
news, and a list of publications. 
Proceedings from technical con- 
ferences and workshops are also 
produced by the unit, along with 
reports, papers, presentations, 
brochures, and exhibits. 


aircraft deicing activities. Members are 


drawn from airlines, aircraft and equip- 


| ment manufacturers, employee associa- | 


tions, civil aviation authorities, and 


research centres from around the world. 


TDC also played host to the Aircraft | 
Icing Research Alliance in June 2005. | 
The alliance is a collaborative effort | Technical Advisory Group (Inter TAG) 
involving Transport Canada, NASA, | 
| National Research Council Canada, and | 
the Meteorological Service of Canada to | 


improve the safety of aircraft operations | 


in icing conditions. The alliance also 


| aims to foster aircraft icing expertise, | 
exchange technical and scientific infor- | 
mation, encourage the development of 

critical aircraft icing technologies, and | 
provide a framework for collaboration | 
| among alliance members. 


The Ice Protection Harmonization | 


Working Group (IPHWG), a rulemak- 


ing advisory committee of the U.S. 


Federal Aviation Administration, held a | 


Information Resource 
Centre/Library 

In addition to providing TDC staff 
with information support, the 
information research centre 
responds to inquiries from 
researchers across Canada as well 
as other government departments 
and the international transporta- 
tion research community. It is a 
key partner in the Canadian 
Transportation Research Gateway, 
a Web-based collection of 
resources on transportation 
research in Canada. The centre 
also contributes to national and 
international transportation data- 
bases and information sources. 


| meeting at TDC in October 2005. The | 


| group includes representatives from air- | 


craft and equipment manufacturers, air- 


lines, regulatory bodies, and research 


| centres from around the world. 


In January 2006, the International | 


Transportation Security Human Factors 


met at TDC. The meeting brought | 


together 27 representatives from various | 


agencies in Canada, the U.S., the UK, 


France, Switzerland, Australia, Japan, 


| and Hong Kong. Representatives from 


the International Air ‘Transport 
Association and the International Civil 
Aviation Organization were also present 


for part of the meeting. Transport 


Canada is an active participant in the | 


| group, which promotes human factors 


research related to design, development, 


and evaluation of transportation security 


| systems, equipment, personnel, proce- 


dures, and environments. 
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his section provides an overview of TDC’s financial activity 
_ for fiscal year 2005-06 as well as a statistical analysis of its 
ram funding, $4 million in 2005-06, 
antial support from external sources. 


contributions from industry, govern- 


V 


ind, and other R&D funding that 


Financial Overview 


Figure 1 illustrates the impor- 
tance of external funds and 
contributions to TDC’s research 
program. External funding and 
in-kind contributions totalled 
$4.9 million in 2005-06, more 
than doubling the overall value 


of the research program. 


Figure 2 provides a breakdown 
of R&D funding by mode or 
program area. R&D funding 
in the air mode reflects TDC's 
leading role in winter aviation 


operations research. 


Figure 1 
R&D Funds and Contributions by Mode and Funding Source 


(Millions of dollars) 


Air 
Road 
Rail 
bu Transport Canada 
Multimodal 
ey External No) 
re) 
. . (æ) 
Mare eo Contributions < 
Val 
© 
0 il 2 3 4 5 © 
A 
Total: $8.9 million 
23 


NOTE: R&D related to accessibility, ITS, human factors, and energy and environment 
is included in the relevant modal areas. 


Figure 2 
R&D Funding by Mode / Program Area 


(Percentage of 2005-06 funds) 


34% Air Safety 
17% Security 


11% Human Factors 


10% Rail Safety 


8% Road Safety 


8% Marine Safety and Operations 


6% Energy and Environment 


3% Intelligent Transportation Systems 


3% Transport of Dangerous Goods 


Total: $5.3 million 
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TDC's research program funding 

represents an investment in the 
Canadian transportation system. 
Figure 3 illustrates the strategic 


benefits targeted by the research 


program in 2005-06. These 
benefits include enhancing 
transportation safety and security, 
increasing efficiency, and improv- 
ing environmental performance. 
The research program also serves 
to promote innovation in trans- 
portation through the development 
and deployment of advanced 
technologies. 


TDC contracts out its research 
program to a variety of 
organizations in the public and 
private sectors, as presented 
in Figure 4. 


. Financial Overview 


Figure 3 


R&D Strategic Benefits 


(Percentage of 2005-06 funds) 


40% 


Safety 


21% 


Development of 


policy, regulations, 
and standards 


Security 


9% Energy and 
environment 

6% Improved service, 
productivity, and 
efficiency 

Figure 4 


R&D Performing Organizations 


(Percentage of 2005-06 funds) 


43% 


Consultants 


30% 


21% 


Government a 


Industry: 


6% 


manufacturers, operators, 
etc. 


Universities, non- 


institutes 


Executive 
Executive Director 


R&D Office (Ottawa) 

Chief, Research Policy and Coordination 

Acting Chief, Strategic Planning and 
Technology Transfer 


Research Officer 


Advanced Technology 
Chief 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Ergonomist 


Special Programs 

Chief 

Senior Development Officer 
Senior Development Officer 
Senior Ergonomist 

Senior Project Officer 
Senior Project Officer 


Technology Applications 
Chief 

Senior Development Officer 
Senior Development Officer 
Senior Project Officer 
Senior Research Officer 


Transportation Systems Technology 


Chief 
Senior Development Officer 
Senior Development Officer 


Junior Engineer 


André Lapointe 


Michael A. Ball 
John Kane 


Adam Mohamed 


Howard Posluns 
Barry B. Myers 


Angelo Boccanfuso 


Frank Eyre 
Isabelle Marcil 


Brian Marshall 
Pierre Bolduc 
Raynald Ledoux 
Valérie Gil 
Claudine Dubé 


Bob Brown 


. Sesto Vespa 


Claude Guérette 
Paul Lemay 
Anthony Napoli 
Alex Vincent 


André Taschereau 


Charles Gautier 
Ernst Radloff 
Leo Gong 
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National and International Committees 


Aircraft Icing Research Alliance 
Barry B. Myers 


Airports Council International -— Europe 
Technical and Operational Safety Committee: 
Angelo Boccanfuso 


Assistant Deputy Ministers Committee on Northern 
Science and Technology 
André Taschereau 


ASTM International 
Subcommittee E-17.22/96.1, Task Group on Preparation of 
Standard - International Runway Friction Index: 
Secretary: Angelo Boccanfuso 
Subcommittee E-17.22/97.2, Task Group on Preparation of 
Standard - Pavement Surface Classification: 
Angelo Boccanfuso 
Subcommittee E-17.14, Task Group on Terminology of 
Standards: 
Chair: Angelo Boccanfuso 


Association québécoise du transport et des routes (AQTR) 
Intelligent Transportation Systems Committee: Pierre Bolduc 
Public Transportation Committee: Claude Guérette 


_ Canada 511 Consortium 
Pierre Bolduc 


_ Canada-U.S. Cargo Security Project 


Operations Protocol and Technical Working Group: 
Howard Posluns 


Canadian Marine Advisory Council 
Charles Gautier, Ernst Radloff, André Taschereau 


Canadian Space Agency 
Global Navigation Satellite System Focus Group: 
Howard Posluns 


| Canadian Transportation Agency 
Accessibility Advisory Committee: Brian Marshall 


Centre for Risk Assessment and Geohazard Studies 


Technical Committee: Paul Lemay 


Management Committee: Sesto Vespa 


Direction 2006 

Research Committee: Sesto Vespa, Paul Lemay, 
Anthony Napoli 

Executive Committee: Sesto Vespa 


ENTERPRISE Group 
Executive Board: Brian Marshall 


FAA Aviation Rulemaking Advisory Council 

Ice Protection Harmonization Working Group: 
Barry B. Myers 

Meteorological Working Group: Barry B. Myers 


_ Federal Aviation Administration-Joint Aviation 

_ Authorities-Transport Canada Research Collaboration 
| Human Factors Technical Team: Isabelle Marcil 

~ Icing Research Technical Group: Barry B. Myers 

Joint R&D Coordinating Committee: Barry B. Myers 


| Global Aviation Information Network (GAIN) 


Working Group C on Global Information Sharing Prototypes: 
Co-chair: Howard Posluns 


International Aviation Snow Symposium 
R&D Committee: 
Secretary: Angelo Boccanfuso 


| International Civil Aviation Organization 
_ Aerodrome Operations and Services Working Group, Informal 
_ Friction Task Force: Angelo Boccanfuso 


| International Conference on Fatigue Management in 


Transportation Operations 
Conference co-chairs: Sesto Vespa, Valérie Gil 


International Polar Year, Canadian Working Group 
Committee 
André Taschereau 


Marine Shore Power Supply Steering Committee 
André Taschereau 


_ International Transportation Security Human Factors 
| Technical Advisory Group (InterTAG) 
Isabelle Marcil 


| NAFTA Land Transportation Standards 
_ Subcommittee/Transportation Consultative Group 4: 
| Science & Technology 


Co-chair: Brian Marshall 


National Search and Rescue 121.5 MHz Phase-Out 
Planning Committee 
Howard Posluns 


| Ninth International Level Crossing and Trespass 


| Railway Research Advisory Board 
_ Sesto Vespa, Paul Lemay 


Prevention Symposium 
Technical Program Committee 
Chair: Sesto Vespa 


_ SAE - International Committee on Aircraft Ground 


De/Anti-Icing (G12) 
Steering Committee: Barry B. Myers, Frank Eyre 
Holdover Time Subcommittee: 
Chair: Barry B. Myers 
HOT Working Group: 
Chair: Barry B. Myers 


_ Fluids Subcommittee: Barry B. Myers 

_ Methods Subcommittee: Barry B. Myers | 
Aerodynamics Working Group: Barry B. Myers | 
Equipment Subcommittee: Frank Evre | 
| Facilities Subcommittee: 


Secretary: Frank Eyre 


_ Ice Detection Subcommittee: 


Co-chair: Frank Eyre 


Regulatory Approval Working Group: 

Frank Eyre, Isabelle Marcil 
Future Deicing Technology Development Subcommittee: 
Frank Eyre 


_ Third Railway Ground Hazard Research Program Workshop 
| Organizing Committee: Paul Lemay, Sesto Vespa 


_ Seventh World Congress on Railway Research 
_ Montreal Planning Committee: Sesto Vespa 
Technical Program Committee: Sesto Vespa 


| Standards Council of Canada 
. Canadian Advisory Committee for ISO TC204: Brian Marshall 


_ Strategy to Reduce Impaired Driving 2010 
- Working Group on Fatigue: Valérie Gil (co-chair) 


_ Transed 2007 
. Organizing Committee: Claudine Dubé 
_ Chair, Program Subcommittee: Valérie Gil 


Transportation Border Working Group 
Border Information Flow Architecture Working Group: 
Pierre Bolduc 


U.S.-Canadian Bilateral Agreement on Cooperative R&D 
Concerning Counter-Terrorism 
Howard Posluns 


| U.S. Transportation Research Board (TRB) 
_ Aircraft/Airport Compatibility Committee: 
| Barry B. Myers, Angelo Boccanfuso 
| Committee on Surface Properties-Vehicle Interaction: 
Angelo Boccanfuso 
Transportation Energy Committee: Michael A. Ball 
_ Board Member: Angelo Boccanfuso 


| Papers and Presentations 


| Overview of the Third International Meeting on Aircraft 
Performance on Contaminated Runways 

Presentation to the 12th Annual NASA Wallops Tire/Runway 
_ Friction Workshop 

Chincoteague, Virginia, May 2005 

Angelo Boccanfuso 


Technology and Human Factors: Engineering for Human 
Performance 
_ Presentation to the Crossing Zone: A Decade of Progress 
| conference, organized by the Institute of Transportation 
Studies at the University of California Berkeley 

Costa Mesa, California, May 2005 

Sesto Vespa 


. Update on Grade Crossing Research 

Presentation to the Compliance and Regulatory Affairs 
Committee of the Canadian Council of Motor Transport 
_ Administrators 

Ottawa, Ontario, May 2005 

Sesto Vespa 


Programme de réduction des émissions polluantes marines 
Presentation to the St. Lawrence Shipowners Association 
Quebec City, Quebec, June 2005 
André Taschereau 


Diesel Engine NOx Reduction Using Charge Air Water 


_ Injection 
_ Paper and presentation delivered at the 2005 Fall Technical 


Conference of the Internal Combustion Engine Division of 
the American Society of Mechanical Engineers 

Ottawa, Ontario, September 2005 

Ernst Radloff, Charles Gautier 


_ IDC Update Including SAE Direction 


Presentation to the Standing Committee on Aircraft 


Operations Under Icing Conditions, Transport Canada 


Ottawa, Ontario, September 2005 
Barry B. Myers 


_ Development of Fatigue Risk Management Systems for the 


Canadian Aviation Industry 


_ Presentation to the International Conference on Fatigue 


Management in Transportation Operations 
Seattle, Washington, September 2005 
Isabelle Marcil 


_ Current Status of the International Runway Friction Index 
_ Presentation to the annual Summer Winter Integrated Field 


Technologies (SWIFT) conference 
Toronto, Ontario, September 2005 
Angelo Boccanfuso 


_ Update on Grade Crossing Research 
_ Presentation to the Transportation Association of Canada 


annual conference 
Calgary, Alberta, September 2005 
Sesto Vespa 


The Use of On-Board Recorders in the Trucking Industry 


Presentation to the Standing Committee on Compliance and 


|. Regulatory Affairs, Canadian Council of Motor Transport 
: Administrators 


Ottawa, Ontario, October 2005 
Pierre Bolduc 


Anti-Icing Fluid Holdover Times 


_ Presentation to the Icing Operations Standing Committee, 


Department of National Defence 
Ottawa, Ontario, October 2005 
Barry B. Myers 


| Strategies to Increase Efficiency and Reduce GHG 
| Emissions 


Presentation to the Goods, Ports, Borders and Corridors 


| Workshop, organized by ITS Canada 


Charlottetown, Prince Edward Island, October 2005 
Ernst Radloff 
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